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Title of the Invention: FORMATION METHOD FOR OPTICAL DISK 

FORMAT AND OPTICAL DISK 



(Page 2, column 1, line 50 — Page 3, column 4, line 32) 
20 [0002] 

[Prior Art] In order to achieve higher- density recording of optical disks, a 
recording method has been employed in which information is recorded on 
both grooves (G) and lands (L). A DVD-RAM disk that allows rewriting of 
digital signals is known to be representative of media employing this 

25 recording method. 

[0003] Hereafter, a DVD-RAM disk will be described with reference to 
FIG. 5. A DVD-RAM disk 1 is formed of two substrates with dimensions of 
<t> 120 mm by <j> 15 mm by t 0.6 mm that are laminated to each other so that 
recording and reproduction can be performed with respect to both sides of 

30 the disk. At every rotation of the disk, a recording region is switched from 
a groove 2 to a land 3, or from the land 3 to the groove 2. At a point of this 
switching and in predetermined positions on a periphery of the disk, header 
areas constituted of address information are provided. Each of the header 
areas is formed in a staggered configuration on a border region between the 

35 groove 2 and the land 3. That is, as shown in FIG. 5, addresses a and b are 
arranged so as to be shifted to an inner peripheral side of the disk, and 
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addresses c and d are arranged so as to be shifted to an outer peripheral 
side of the disk. In this disk, each of the groove 2 and the land 3 has a 
width of 0.74 pm. The width of 0.74 pm as a groove width and a land width 
corresponds to a track pitch Tp. 

5 [0004] The addresses a and b indicate a sector number used when 
recording or reproduction is performed with respect to a succeeding land 
area, and the addresses c and d indicate a sector number used when 
recording or reproduction is performed with respect to a succeeding groove 
area. In this configuration, each ID pit sequence in the header areas is 

10 composed of pits having a length of about 0.62 to 3.0 pm. 

[0005] A DVD-RAM disk with the above-mentioned disk format is 
manufactured in the following manner. That is, a synthetic resin substrate 
(disk substrate) is molded using a stamper formed using a master disk 
(glass substrate), and subsequently, a recording film, a protective film and 

15 the like are applied on the synthetic resin substrate. When forming a disk 
format with respect to the master disk, a disk formatter is used. The disk 
format is formed on the master disk by applying signals shown in FIG. 6 to 
a beam modulator and a beam deflector of the disk formatter. 
[0006] That is, as shown in FIG. 6, the groove 2, the land 3, and ID pits 

20 (ID pits constituting the addresses a, b, c and d (header area)) 4 can be 
obtained by applying a signal shown in FIG. 6(b) to an Acousto-Optic 
Modulator (AOM) for modulating fight beams. Furthermore, the addresses 
a and b and the addresses c and d, which are arranged in the staggered 
configuration, can be obtained by applying a beam deflection signal shown 

25 in FIG. 6 (d) to an Acousto-Optic Deflector (AOD) for deflecting light beams 
so as to be timed with arranging of the addresses in the staggered 
configuration. Accordingly, formation of the pits and the grooves can be 
performed using a single fight beam. 
[0007] Meanwhile, the grooves and the pits that can be formed using a 

30 single light beam as described above have dimensions that depend on the 
relationship (X/NA) between a light source wavelength A and a numerical 
aperture NAof an objective lens. Further, the dimensions can be adjusted 
by using a voltage property of the AOM. In FIG. 7, the relationship 
between a voltage applied to the AOM and a groove width is shown as an 

35 example. As can be seen from the property shown in FIG. 7, because of the 
circular shape of a beam emitted from an optical head, when a pit is formed 
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under a condition for formation of a groove, a shortest pit length that can be 
obtained is inevitably longer than a desired pit length of 0.62 11m, having a 
value of 0.74 jim that is the same as the groove width. 

[0008] As a solution to the aforementioned problem, in disk format 
5 formation, a method utilizing the property shown in FIG. 7 has been 

employed in which a voltage applied when forming a groove is made to vary 
from a voltage applied when forming a pit. 

[0009] 

[Problem to be solved by the invention] However, even with the use of the 

10 voltage property of the AOM, there has been a limit to a range of a pit width 
that can be adjusted as represented by a lowest limit, in practical use, of the 
ratio between a shortest pit length Lp and a groove width Wg (minimum pit 
length Lp / groove width Wg) of about 0.80. That is, in disk format 
formation using a single light beam, when the ratio between the shortest pit 

15 length Lp and the groove width Wg is lowered to a value lower than 0.8 so 
that higher- density recording is achieved than in the case of an existing 
DVD-RAM, pits thus formed become too shallow to constitute regions 
suitable for practical use. Therefore, in the above-mentioned conventional 
technique, it has been difficult to realize disk format formation that allows 

20 higher-density recording. 

[0010] With the foregoing in mind, it is an object of the present invention 
to provide an optical disk that achieves a ratio between a shortest pit length 
and a groove width of a value lower than 0.80 and a method for forming an 
optical disk format that allows the realization of the ratio. 

25 [0011] 

[Means for.solving the problem] In order to achieve the aforementioned 
object, a plurality of optical paths among which an objective lens is 
commonly used are prepared, and by changing a configuration of optical "* 
elements in each of the optical paths, a beam diameter of light that is 
30 incident on the objective lens is controlled so that an effective numerical 
aperture is changed, thereby being adaptable to a disk format in which a 
shortest pit length (shortest ID pit length) and a groove width are made to 
vary from each other. 

[0012] 

35 [Mode for carrying out the invention] Hereinafter, the present invention 
will be described by way of an embodiment with reference to the appended 
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drawings. FIG. 1 shows a disk format in an optical disk of an embodiment 
according to the present invention. An optical disk 1 of this embodiment 
employs a L/G recording method (both grooves and lands constitute RAM 
regions) in which information signals are recorded on a groove (G) 2 and a 

5 land (L) 3 as in the optical disk (DVD-RAM) shown in FIG. 5. At every 
rotation of the disk, a recording region is switched from the groove 2 to the 
land 3, or from the land 3 to the groove 2. On a border region between the 
groove 2 and the land 3, a header area (namely, a ROM region) constituted 
of four addresses containing address information is provided. Addresses a 

10 and b and addresses c and d are arranged in a staggered configuration. As 
also described with regard to the optical disk (DVD-RAM) shown in FIG. 5, 
the addresses a and b indicate a sector used when recording or reproduction 
is performed with respect to a land, and the addresses c and d indicate a 
sector used when recording or reproduction is performed with respect to a 

15 groove. 

[00 13 ] The optical disk of this embodiment is an example in which the 
present invention is applied to a disk having a recording density 1.5 times 
higher than that of the above-mentioned DVD-RAM. In this embodiment, 
a track pitch Tp in RAM regions of the optical disk, namely a groove width 
20 Wg and a land width Wl, is set to be about 0.60 p.m, and a shortest pit 

length (shortest ID pit length) in ROM regions is set to be about 0.40 pm. 
Accordingly, the above-mentioned ratio between the shortest pit length Lp 
and the groove width Wg (shortest pit length Lp / groove width Wg) is about 
0.67. 

25 [0014] In manufacturing a master disk used for fabricating the optical 
disk of this embodiment, in the method for forming a disk format according 
to the present invention, the shortest pit length (about 0.40 Jim) in the ROM 
regions and the groove width (about 0.60 p.m) in the RAM regions as 
described above were obtained in the following manner. That is, two 

30 optical paths including an optical path A for forming the RAM regions 

having an effective numerical aperture of about 0.6 and an optical path B 
for forming the ROM regions having an effective numerical aperture of 
about 0.9 were prepared, and an Ar laser having a wavelength of 351 nm 
was used as a light source. The two optical paths A and B were adjusted in 

35 advance so that the respective optical axis centers were positioned by being 
shifted at a distance of 1/2 of the track pitch Tp. As for an optical head feed 
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pitch, the optical head was set so as to be moved by the distance of the track 
pitch Tp at every rotation of the disk. In this manner, the formation of the 
disk format was performed with respect to the master disk. 
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[FIG. 1] 




Recording/reproducing region — »|*- Recording/reproducing, region 

Header area 



[FIG. 5] 




Recording/reproducing region _^ Recordin g/ repro ducing region 

Header area 



[FIG. 6] 





Relationship between voltage applied to AOM and groove dimension 
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